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(57) Abstract: A solid electrolytic capacitor which com- 
prises a valve metal and, formed on a surface of the metal 
in this order, a dielectric oxide coating layer, a solid elec- 
trolyte layer, and a cathode layer. Part of the cathode layer 
comprises a silver layer, the silver layer comprising sil- 
ver particles and at least either of a phenolic novolak type 
epoxy resin represented by the formula (1) and a trishy- 
droxyphenylmethane type epoxy resin represented by the 
formula (2). At least 90 wt.% of the silver particles are 
flaky, and the flaky particles account for 50 to 90 vol.%. 
This capacitor is satisfactory in ESR characteristics and 
impedance characteristics in a high-frequency region. 



WO 2004/044936 Al I Hill llllllli (1 Him Illil IL1I IIIU 111! I II ID IIIII IIUI lllll Hill lliil ill IIIIID llll Ull lilt 



(57) mm-. 

$ *ls 7 ^ y — /w y ? m^^^r^mm t s£ (2) 




WO 2004/044936 



PCT/JP2003/014350 



1 

5 Si^i 

>^5a3gfc«fc & ffiw-fbsnT, ^(Dmm \zm®^<t^m (kit. & 

1^1^13 1 £&§S§1 LgB 3 1 A n >^>it^^^ 31Bi 
30 »itt*»f*6fe51#**Ri3 4t*-#>i. 



WO 2004/044936 PCT/JP2003/0 14350 

2 

10 iiii34^f^t5. ^^m^m^^co^^^^^m 3 2 ±t 

15 ^Ltf, »»¥ 0 5 - 1 5 9 9 8 7 *t&$g3&*$3J SftTVi S. 
20 <&T» ESR^IB-T) KS^T*., 

25 «#e.n^vi. 

@friiii3 4oistitj;o, a#i«?ii34t 

ESR# s i«<&£o 



30 ^^<Z>Mttc 



WO 2004/044936 



PCT/JP2003/014350 



&mm <d— &\$&mft e> & d , ^ ©^i^^t^ts; (i) t^c£ 

n57x/-JM^77^SX#+>'fIi:^ (2) T^£tl£h 

o> ^<o 5 o ~ 9 o % omm t & & . 

r 



10 



0-CH 2 CH- N CH 2 




A 

0-CH 2 CH-CH 2 



( 1 ) 



15 



20 



A 

0-CH 2 CH-CH 2 



r 



0 

H 2 C-HCH 2 C- 



A 



0-CH 2 CH- N CH 2 




O-CHXH 



( 2 ) 



30 0!^*i^^i^5!5tCDit^<k@#:m«|n >f>*OESR#ttt^ 



WO 2004/044936 PCT/JP2003/0 14350 

4 

m -t «p ft h T * z> o 

(§HiE<z>^li i ) 

i 2 #j&j*2nTv>*. i5», in zmmffl nts 

20 Ill7t#«I*»**n. n>T ? >i^m^i8*^^bT^^>o 
11 7te#— ^>J11 9 £ ^ Jl 2 0i^6»5. 

i^ssp i 3 , mmm 1 7 t ii^nfn^^iiffl«^ (H«ff) 
+1- > :/ ;v sm « £ -r , j? £ 1 0 0 tim&mi 1 

30 1 1 * 3 %7^t?>^7> ; e — ^A7K^^JcsmbT^in«flE 



WO 2004/044936 PCT/JP2003/014350 

5 

i2v, *®mum 7otT6 o Km <d &&T*mmmif? % o 

(liD 1 2 & Bf&T o 

10 3 0 0 *C • 1 0 #K©&#T8&#fl?*Q ! S£fT "5 C <h &C 

15 lmo l/LiS»5*C»fi^t5. £ © *g ^&T$>3 

i 4 (osstiag$tTtjitfti^$t, mmmomm 

T^i20£f^lTiI117tt5, ^12 0tti^- 

mmm 1 3&*i&T3£-5 ^#tt©fe i i v>t, 

25 3 >^>1t^^ 1 8 £#£o 

30 ^#6tl5. >5*>1*-©J£*&» 6 . 3V> 10m 



WO 2004/044936 



PCT/JP2003/014350 



10 



15 



20 



25 



F Tab £ o 

JIH-Cx «120S^J«t5fi^-^btt> tfc'^&O. 1-30 
: 2~1 : 1 0 (Dfrttmm O 7 W — 9 £ > 

:©i^-7Mt ^ (i) t*sft57x;-^;#5yi'ai 

5 0, 6 0, 7 0, 8 0, 9 0, 9 5 % fc & 5 <fc "5 fc«lfr* 7 x 



A 

0-CH 2 CH-CH 2 



A 

0-CH 2 CH-CH 2 




A 

0-CH 2 CH-CH 2 



( 1 ) 



V J 

v>£ft*> i^y^t* 2 ^ja? x / — # 7 y £ Mxtf^S'ltfJIB© 



O-CHXH 



;H^CH 



A " 

0-CH 2 CH-CH 2 



0-CH 2 CH 



30 




H,C-HCH,C 



• ( 2 ) 



WO 2004/044936 PCT/JP2003/0 14350 

7 

^:\z^>^)vm 3 £ov>Ti&9iT5o 3 Ttt, mm 2 

0 SJgjfcf — X h Id* ±fB©5S; (1) 7i;-iW3i?7^ 

iX^^v'tUt, at (2) T^§n5h'J7tHn^'>7xZ^ 

^ T m * » 3 > 5* > u- & ft* St "T & . 

&43, jg^-^M*, it (1), (2) T^nfcxtf *->#Bil(D 

io k Ho7^-JHl7Ki> ^^;i/tKP7^-^Ki*fr. 

^I7i;-jhiii©i , J7i/-jh, -r^^ % /-;K s?^ 

15 &±<e> A: 5 icbT«^ufei^>y;i/# i ~ 3 \z&z>mfen>m^ > 

^yWm&m'&O), l 0 O kHzTi£UfcESR#1ISi2l: 

20 H2^6«6)^fti5C il 2 0 33 3 7 V"-*tt«tfr*<Z> 

0-9 0XTf»5t>^Hffl-3l:i51#i*3 

>f>-y-«E S RUtt^itl, 10 0mQ^TT&£o— # , da W 
5 0 9 0 % §i^fcfe0ttE S Rf tt^I^. 

:titt $m 2oc^W57 i/- & 50%* 

ill 6tOtf*^fiTt5fcJ&T^S. 

mm*<D 8 0-9 0 «TESR»tt*J|Rl±t5t)©©, 

+l->^;i/^l~3lc: < fc'5@^«^3>7 ; >-tJ-©ESR#'I4{C^^>o 

30 id)Tfssn57i;-;w#7 ^ii^^'>Sfi^s( 2 ) 



WO 2004/044936 PCT/JP2003/014350 

8 

(Dx.^^-^mmizit^xmw^mo^ij^M^^'r ^> . ^<dt^^, mm 

&fcm<DJ&l3lfiJz& < * 7 ^ - ©*fc»£E ****** • 

ill 7£>{-&<Z>§B#£^Jl2 0t(Oiltt^^J:t§. 

£B^-7> b izy V-trWim®* tmVtmB* iKDM&W* 
m^X, ^<DltmiZ 8 0 : 2 0 > 85 : 1 5 , 90 : 10, 95 : 

5 , ioo:otts, Jtnsmfevy-Jfrm 1 £p*fctebTU-> 

T $> •?> o 

■9->^;i/#4<D@#:«^3>^>1t*ia3tltmtCl OOkHzT 
S0j£ bfc E S R#f££ 12 3 iC^-To 

0 0 ja#HB#ift < & ^ , ESR#*i^<&3o 

^±©«fc ^ k:» mm 2 o #55 (i), ( 2 ) <£>x#3r-><tn& 
t&*©£rw#»t& 5 0 ~ 9 0 % lt 3 c tt, ESRttt^oif 

7l/-^«i^*^tl 1 i0. 1 ~ 3 0 u m<Dftj$mmx 

g3-8tfmO«!iT*5. 61 Jf 2 0 © 7 1/ - # © 
0 . 1~3 0 wmO^f tl^S^nS 

e ? v <Dmm&& < &o o iT«i 2 o <D&#im 



WO 2004/044936 PCT/JP2003/014350 

9 

mffiia&m & £ £ £ D , «B2 0©iatn;ffia*2&KH£<fc£. 

\z-tz> t®im*£ o vnfi^mmvxmm 2 0 < & 

il/T©8*5IS , bll<)a:t)» 112 0 fc* - 

*mm<Di&m-e\z, mmm 1 7 *§&m 2 0 £*--#>m 1 

10 fig t T % <fc ^ . 

(£5liS©JgJB 2 ) 

0%©^^-Xh£fflV>>^J12 0^ffillfci,l 6 0 - 2 5 0 *C 

15 i ©it>y;i/^ i tmmiz itt>yivf 5©sfti»3>f>t 
5^it§.iiiiS2 o o "c©»^a*i*->:/;n¥ i ^ffl^-r*. 

(lOSt: 5 0 0 1$ Wl ) nmW:<D. 1 0 OkHzTS^bfcES 

* ©;®teBf ©jr^js* &3Si**r zwwitmt} v>mfe\z* — j&j* 

H4*5W6*ftJ;5l:, «12 OCiffllfiflE^l 8 0-2 3 

sgtfe^ts. i 8 o x: <fc o ^ium-e^ms u bias ft 

30 |&£©#*te#*13V>. H ©fc& E S R*tt«»ilf>. — 2 3 0 "C 



WO 2004/044936 PCT/JP2003/014350 

10 

&m%.& tmfci&Jite 3 o o k g / c m 2 znxxm < m 
f&znrcmm 2 o bfc rj , 2 0 #t*g 

-ft Jfc * 5 0kg/cm 2 £*±3 0 0kg/cm 2 ^TTESR# 

0 — 2 3 0 < C©f&fflfc-r3©^$?£L<Vio 
(^I0fl3) 

10 *TSH«©»IB 3 ©U->^;V 6 iC^V^TKWr*. i^>^6T? 

«^*r> pi^ttT- u > 5 %7kmm\zmmffl 1 4&i«is^^i 

£i*fciK 2 0 0 tT5^FliilSfr5, d tUd i5, 

x;i/^>m^^#o. imo i/Lt&, tK n t!;i/T;i/n 

JEl. 5VTtil^Sfr5. :®i5l:tT, ¥*^®&23. 
20 8 /tm©@#t«ISI16Sf^t§. ^nK^}i^l©il 1 K: 

(D«^^cd^^D^, ^^-7^>^yT-0. 0 5mol/Lit 
7 ^ 1/ >X JVft >m^^# 0 . 0 3mo 1/Lt§, *tx^/- 

30 #.\zy->7)l8\Z-D^XmW-rZ>o ^>^8T?tt*>^7© 



WO 2004/044936 



11 



PCT/JP2003/014350 



o 1 / L £ -T y & V >7i >m.ffiMfc o . 0 5 m o 1 /l t 

tK P b? )V 7 )V n — )V £ <D U & & & » * ^ B # « M K ^ * ffl 

¥^g®l$3 0. 0 /im©@l$:iiSl 1 6 §f 

2. 1 jLtmCDiftlilli 1 e^^T^i^tL/Tff^tSo 5)1 it 
10 ^>^>3 0%*»*fcB?«SP14&Si»be^ft*ft$i3:fc«3 0 

9 V > # > (Mn) mitmm^B^ly , H#ti«I 1 6 

15 ^tc-y->y;i/ i ofc^^tiBits. u->^;n ot»D->y;p 

t5, Jg- © |R , 3*f , itfjgFtt7~U>5X#iS*-K:l&ff8&14&«?* 
Ug&feiftStf&aK 2 1 0 TCT 3 ^W«t«LSSff "5 . £ fl fc «fc 0 , 

20 f ©^ofll'&ctt, bfn-^^e/v-o. 

^i/>x;v*>m^l^#:o. lmo *t^oif;v7;v 

25 ftS 3 2 . 5 /imO0#t»Ri 1 6 *KT0«fc5 tl/tig^t5. 

it >:/;!/ 1 2 fc-^Tl&BJ-rSo +J->^;i/ 1 2Tft¥^iI 

30 SS 1 2. 5 tfmO@#I»Iil 6§KTOJ;^:l/Ti^t5. 



WO 2004/044936 PCT/JP2003/014350 

12 

(Dm, i 5 o <ct 5 frmnmmm*ft #ijifi/>5>tt->? 

tp®-6r^^-efe^o tot 8 5 <ct 6 o # BttttsntfcJ;?) 



* 1 







6 


# U 7 — u > / # U tf n — ;v 


7 




it > y ;v 8 




it > 9 


M n St flS % 


U- > ~7)V 1 0 


I'jy-^/^'J tr d - ;i/ 


it>-7°;i/ 1 l 




V >7)l> 1 2 





±fHit>^;i/6~ 1 2 <D @ # «^ ^ > ^ > 1* © 3088 fit £ 
##t«I£^(10 5 < C 5 0 0 mm) %k<D> lOOkHztltt 



WO 2004/044936 



PCT/JP2003/014350 



13 



m. 2 





E S R 


t (m Q ) 


(Mm) 






if >-?)\ 6 


3 5 


5 2 


3 . 8 


if >"/;V 7 


4 8 


6 6 


0 . 1 


if 8 


4 7 


6 9 


3 0. 0 


if > 7)V 9 


5 3 


7 3 


2 . 1 


if > l o 


4 9 


7 1 


3 . 5 


if >zf)V 1 1 


8 9 


10 6 


3 2. 5 


V>zf)Vi 2 


5 6 


8 3 


12. 5 



& 2 & £ 0J 6»fr& <k 5 fc> g^iill l 6 Id, ifD-j^i^l; 

5 ft £ ffi V> T , ^lOfil t^iOESRtt^||&tl5. 21 

@#«fl¥«JS 1 6 O^^ilt^ * 0 . 1 Mm^i3 0 « 
m&>T\Z-?ZZ.£\Z&Q. Hfiill 1 6 iSi2 0 ® 

io m&mia Jsta^igM^ n& fc* e s r*#&, -r>t!-^>x 
20 xmmmo — sb a* «s « a> s & s , *©«iJBj&*«i&*£isszBi/fc5S 



WO 2004/044936 PCT/JP2003/0 14350 

14 

-e&& 0 ^ (i) tssn57i;-;w#7^ix* + '>iis 

(2) TS*n5h l JXbl«n4 l '>7i-^^^>II#*'> 



WO 2004/044936 



PCT/JP2003/014350 



15 



10 



15 



i. frftm&mt* 

^$n57i;Hp/l7^i^^'>W^ (2) -e^sn 



20 



25 



A 

O-CHXH-CH 




O 

0-CH 2 CH-CH 2 



( 1 ) 



0-CH 2 CH- S CH 2 



(2) 



A 

H 2 C-HCH 2 C 



2. |ffia«»*©7 l^-^tt^»©«[^S*«0 . lMm^±30 

30 w&^jjfao&ztfmzizMvx 2 mu±i 0fg^T-e&3> 



WO 2004/044936 



16 



PCT/JP2003/014350 



5 m&mi tzmomfcmm^ 



4. ffiBBB#*#RJi#. tn-JP, ^^^x>, T 
io ffi^^if3ic©H# : «^n>5 i >^. 



5 s " y ^ £ £ fflf & > 

^ta^Ji^, mm^t. & (i) -ei$n§7x;-jw* 
? v t? m x.^ * zs m m ( 2 ) T?i$n«buxkHn^>'7i 

5 0 % 1^ ± 9 0 % £AT T & § . 

0 



25 



0-CH 2 CH-CH 2 



0-CH 2 CH- > CH 2 




0 

0-CH 2 CH-CH 2 



( 1 ) 



30 



WO 2004/044936 PCT/JP2003/0 14350 




• • ( 2 ) 



6. KHmmffijKDy Iz-^mcft^* 5 0 • lMm^±30 
£5 0 k g / c m 2 J^± 3 0 0 kg/cm 2 £*TfcT3> 



WO 2004/044936 



PCT/JP2003/014350 





|5**M* (%) 



WO 2004/044936 



PCT/JP2003/014350 



2/5 

FIG. 3 




FIG. 4 



ESR 

tttt 
(mQ) 




0 ' ■ ■ i i 1 1 1 ' ■ ' 

150 160 170 180 190 200 210 220 230 240 250 



(°C) 



WO 2004/044936 



PCT/JP2003/014350 



FIG. 5 

400 r 




1 50 1 60 1 70 1 80 1 90 200 21 0 220 230 240 250 

(°c> 



WO 2004/044936 PCT/JP2003/014350 



5/5 

1 1 T)i,S.-OAm 

1 2 mmwmit&mm 

1 3 mas 

1 4 must 

1 5 ffiiwl 

1 6 mfammmm 

1 7 mmm 

1 8 □ y^ti-ist^ 

1 9 *-7£>m 

2 0 iMH 

3 i #ftm&m 

3 1 a nwietuistf 

3 1 b □ >T">ti-m?-gp 

3 2 miMtAii 

3 3 if&iliT 1 --^ 

3 4 IftKSli 
3 5 

3 6 Z] V^VIf m=F 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP03/14350 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01G9/04, 9/028, 9/025 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Tnt CI 7 H01G9/04. 9/028. 9/025 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 
Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


• A 


JP 4-218524 A (Hitachi Chemical Co., Ltd.), 
10 August, 1992 (10.08.92), 
Full text; all drawings 
& US 5188767 Al 


1-7 


A 


JP 2-264415 A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

29 October, 1990 (29.10.90), 
Full text; all drawings 

& DE 68914955 C & EP 372519 A2 
& US 5005107 Al & KR' 9210629 B 


1-7 


" A 


JP 5-47610 A (Hitachi AIC Inc.), 
26 February, 1993 (26.02.93), 
Full text; all drawings 
(Family: none) 




1-7 


| | Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
**E" earlier document but published on or after the international filing 

date 

"L M document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"OF document-referring to an oral disclosure, use, exhibition or other 
means 

"F* document published prior to the international filing date but later 
than the priority date claimed 


"T 1 later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory undedying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
' combination being obvious to a person skilled in the art 

u &" document member of the same patent family 


Date of the actual completion of the international search 
.09 February, 2004 (09.02.04) 


Date of mailing of the international search report i 
24 February, 2004 (24.02.04) 


Name and mailing address of the ISA/ 
| Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1998) 



mmmWW PCT/JP03/14350 



a. &w<om-rz>$tW(»srm (smmmm (ipc)) 

Int. • CT H01G 9/04, 9/028, 9/025 



B. 



MfcfTofc*/jNRSm OHIMM^MR (IPC) ) 

Int. CI 7 H01G 9/04, 9/028, 9/025 



B2|e@!UB$fSg4fc» 1922-199 6# 

B*@^BIII«»f3g^a 1971-200 3¥ 

S*BSMffi«r3lE&4R 1 994-2003¥ 

H*IWI!9i$2*&* 1996-200 3^ 



A 
A 



J P 4-2 18 5 
1992.08. 1 
Al 

J P. 2-2644 
1 9 9 0. 1 0. 2 
C & EP 3 
Al & KR 



2 4 A (BitffcfifeXS!**5^*fc) 

o, ±x, ±m & US 



5 18 8 7 6 



1 5 A (^T«^S^^#%fc) • 
9., ±X, £0 & DE 68914 
72 5 19 A2 & US 5005 
9210629 B 



1-7 



1-7 



5 5 
0 7 



JP 5-47610 
1993. 02. 26, 



1-7 



roj piiasi^ «ffls m^mzmR-rzitt 



<7) 0 <D'&K4im & tvfc^ 

J: o TStgHfeW * v % t % £ fe tt S t> © 
r&j ^yh7r 5 y — Xift 



09. 02. 200 4 



n*m%f%fjT (i sa/j p) 

100-8 915 



5R 



7 9 24 



®fS#-&§- 03-3581-1101 3 5 6 5 



iSPCT/ISA/2 10 (12^) (1 9 98*7^) 



